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(54) SCROOL TYPE COMPRESSOR 

(57)Abstract: 




compressor is provided. 



PURPOSE: To provide a double scroll compressor 
having few discharge loss, low discharge temperature 
and a high reliability drive mechanism. 
CONSTITUTION: A plurality of crankshafts 4 3 5 
supported on a fixed scroll are disposed in a suction 
atmosphere on the outer peripheral part of a turning 
scroll 3 in a double scroll compressor having balance 
weights of the respective crankshafts in the suction 
atmosphere so that the turning scroll 3 is supported to 
provide an outer peripheral drive system drivably 
turned and a communicating hole is provided in the 
center part of an end plate 3 a of the turning scroll 3. 
Further, gas is compressed to the center parts of both 
turning scroll and fixed scroll 1 , 2 and discharged 
from a discharge port 9 in compressive operation 
chambers 14, 15 on both sides of the turning scroll 3, 
so that the mutnal contact surface pressure on both 
scroll laps is few, discharge loss and discharged gas 
temperature are reduced and a large capacity compact 
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2 **** s j lows th e W ord which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a circular movement form positive displacement 
compressor which compresses a gas, reducing the volume of a compression actuation room, 
and relates to the scrolling compressor with which falcation compression space is formed of 
the scrolling member constituted especially spirally. 
[0002] 

[Description of the Prior Art] If the scrolling compressor is known from the former and the 
fundamental principle of operation is explained This compressor engages two scrolling 
members, fixed scrolling which stood straight and formed the spiral scrolling lap in the end 
plate, and revolution scrolling, of each other. It is made to circle relatively, restraining one 
scrolling member (revolution scrolling) so that it may not rotate to the scrolling member 
(fixed scrolling) of another side. A gas is made to compress toward a center section from the 
periphery section of a scrolling member, decreasing the volume of the compression actuation 
room formed among both laps. 

[0003] In this kind of scrolling compressor, the thing of structure which receives the force in 
which revolution scrolling and fixed scrolling desert mutually with the pressure of the gas of 
the compression actuation interior of a room formed by the scrolling lap, and the thing of 
structure which it has [ thing ] a scrolling lap to both sides of a revolution scrolling end plate, 
and a compression actuation room is formed [ thing ] to each field, and makes the thrust force 
with a compression gas cancel are. There are some which are indicated by JP, 1-3 13 684, A as 
a well-known technique near this invention. According to this well-known technique, 
revolution scrolling with both the gear teeth arranged between fixed scrolling is driven with 
the driving shaft prepared in the center section, and it assists a circular movement with the 
parallel shaft arranged independently at the periphery section, and with the driving shaft, it is 
constituted so that revolution scrolling may exercise smoothly. Furthermore, the driving shaft 
is constituted so that it may be supported by plain bearing and a lubricating oil may be 
supplied to each bearing. 
[0004] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional 
technique, it consists of conditions of having been inserted into fixed scrolling by which two 
revolution scrolling has been arranged in parallel, and since the driving shaft equipped with 
the balance weight is arranged in the center section of fixed scrolling, it is in a difficult 
situation to form a compression actuation room to a center section. In a scrolling form 
compressor, when the ratio of suction pressure and a discharge pressure is large, namely, in 
order to obtain a high pressure ratio, generally it is necessary to enlarge the number of turns 
of a swirl lap. By the way, since the need radius of a core was mostly determined by 
arranging a driving shaft and a balance weight in the conventional technique, in order to 
obtain a high pressure ratio, there was a problem that an outer diameter had to be enlarged. 
And since the weight of revolution scrolling will become large if an outer diameter becomes 
large, magnitude of a balance weight must also be enlarged as this result, then — further — an 
outer diameter — large — not carrying out — it does not obtain, but when the design which did 



not become that what is necessary is just to enlarge an outer diameter in proportion to a 
pressure ratio simply, but considered both balance is performed, there is a problem of 
becoming a compressor big on the whole. 

[0005] Furthermore, since the driving shaft of revolution scrolling is prepared in the central 
space of fixed scrolling, a driving shaft will always be exposed into a hot regurgitation gas 
ambient atmosphere during compressor operation. Since especially the bearing of one fixed 
scrolling ****** driving shaft is in contact with the regurgitation gas passageway and has 
been conditions severe in temperature, bearing is in the condition of being easy to receive 
damage. Furthermore, in the operational status which enlarged the pressure ratio with the 
same configuration, the temperature level of the regurgitation gas of center-section space 
becomes still higher, and damage fatal to a compressor, such as making bearing generate 
ti****» etc 5 w jjj b e causec L By the way, although applying this compressor as a charger for 
automobile engines is described by the example in said official report, the average pressure 
ratio in the standard operational status of this kind of compressor is three or less about. 
Therefore, it is thought with 120 outline Centigrade order that the temperature of the gas after 
compression takes into consideration the assumption and heat dissipation which are called 
adiabatic-compression change. Although it is not describing at all using a well-known 
technique on the other hand as a general-purpose air compressor positioned at the field of an 
industrial machine, in the case where it applies to a general-purpose air compressor, the usual 
operation pressure ratios are 7-9 about. Therefore, with the general-purpose air compressor of 
an oil free type, the temperature of a regurgitation gas turns into temperature exceeding 200- 
degree Centigrade also by the usual operational status. Therefore, in the scrolling compressor 
of a main drive method, since a driving shaft is exposed to a very high temperature 
environment, there is a difficulty in operating with the compressor of structure in temperature 
conventionally. 

[0006] Furthermore, sufficient consideration is not made about operation in the high pressure 
ratio condition — there is no publication about the heat dissipation design for operating a 
compressor, such as preparing a fin in the front face of fixed scrolling in said well-known 
technique, at low temperature. Furthermore, in a point, high pressure gas flows backwards to 
a compression actuation room at scrolling lap volume the beginning of a center-section side 
with the circular movement of revolution scrolling from the regurgitation room where the 
contact of revolution scrolling and fixed scrolling moves and which is alike, therefore is 
located in a point at this beginning of a volume. At this time, if a regurgitation room is large 
like a well-known technique, a reflux flow will increase. The so-called repressing loss will be 
caused, the hot gas it was [ gas ] full of the regurgitation room at the compression actuation 
room near the center section will be again compressed in temperature, and regurgitation gas 
temperature becomes higher, and this phenomenon falls by the increment in repressing power 
efficiently. 

[0007] The 1st purpose of this invention is to offer the scrolling compressor which can obtain 
a pressure ratio small a scrolling outer diameter and high. Furthermore, the 2nd purpose is in 
the condition that there is no lubricating oil in the compression actuation interior of a room to 
offer a powerful scrolling compressor moreover at low temperature also with a high pressure 
ratio. Furthermore, the 3rd purpose is to offer a lightweight scrolling compressor, even if a 
compressor output is large. 
[0008] 

[Means for Solving the Problem] This invention arranges revolution scrolling which has a 
scrolling lap to both sides of an end plate between fixed scrolling of the pair arranged in 
parallel, in order to attain the above-mentioned purpose. In the scrolling compressor of the 



structure into which a gas is made to compress by making it circle in revolution scrolling at 
the compression actuation room of the both sides of a revolution scrolling end plate While 
two or more crankshafts with which eccentricity equipped the periphery section of revolution 
scrolling with the same eccentric section are arranged so that it may intersect perpendicularly 
with said end plate side, and supporting each crankshaft pivotable by fixed scrolling of said 
pair The eccentric section of each of said crankshaft is supported by the bearing fixed to 
revolution scrolling, and while considering as the driving shaft which made at least one in a 
crankshaft connect with the source of power, it is characterized by making the phase of the 
eccentricity of each crankshaft in agreement. 

[0009] In addition to an above-mentioned configuration, both the driving shaft and other 
crankshafts that drive revolution scrolling are arranged in an intake gas, and you may make it 
prepare a free passage hole in the center section of the revolution scrolling end plate. 
[0010] Furthermore, it is good also as a configuration which prepared two or more free 
passage holes which make almost in phase the phase of the location of the scrolling lap 
formed in the both sides of a revolution scrolling end plate, and open mutually the 
compression actuation room of end plate both sides for free passage to this end plate along 
with a scrolling lap. 

[001 1] Furthermore, it is good also as a configuration which shifted the compression 
actuation room 90 degrees mutually by shifting mutually the phase of the location of the 
scrolling lap formed in the both sides of a revolution scrolling end plate about 90 degrees. 
[0012] Moreover, it is desirable to combine the crankshafts and driving shafts other than said 
driving shaft by the synchronous driving means. 

[0013] A regurgitation port may be established in the end plate center section of one fixed 
scrolling, may prepare the free passage hole which opens the compression actuation room of 
the end plate both sides of revolution scrolling for free passage in the center section of the 
end plate of revolution scrolling, prepares it in the end plate center section of both fixed 
scrolling, respectively, and you may make it make it join by the downstream. 
[0014] Furthermore, it is effective to form the fin for radiating heat outside efficiently in the 
heat which constitutes revolution and fixed scrolling with an aluminium alloy, and is 
generated inside a compressor in a fixed scrolling outside surface. In addition, when the 
scrolling member consists of nonferrous metals, such as an aluminium alloy, it is more 
desirable to perform good surface treatment of lubricating properties to a lap front face. 
[001 5] As for the balance weight attached in a crankshaft, arranging between both fixed 
scrolling is desirable, and the bearing which supports a crankshaft to revolve to fixed 
scrolling is good to use the thing of one fixed scrolling as plain bearing. 
[0016] Furthermore, the free passage hole which opens the exterior and a compression 
actuation room for free passage may be prepared in a fixed scrolling end plate side, and the 
liquid tank arranged outside for piping which equipped this free passage hole with the valve 
may be connected. 
[0017] 

[Function] In the configuration of this invention, since a scrolling lap can be constituted to a 
core by having made arrangement of a driving shaft into the periphery section, the diameter 
of scrolling is small, and a big pressure ratio is obtained, and the leakage lump by the 
compression actuation room of a core from a regurgitation room decreases. Therefore, since 
there is little compression loss under compression actuation, while a discharge temperature 
can operate in the low condition, a highly efficient compressor is obtained. 
[0018] Moreover, if the free passage hole which makes the compression actuation room of 
the both sides of a revolution scrolling end plate open for free passage is prepared in the end 



plate of revolution scrolling, the thrust force of the both sides of the revolution scrolling end 
plate accompanying a gas compression can balance, and the contact planar pressure in a 
scrolling lap apical surface can be kept small. 

[0019] Moreover, if a driving shaft and a crankshaft are in an intake ambient atmosphere, 
since it is always cooled by absorption air and is maintained at comparatively low 
temperature, a bearing life will become long. 

[0020] By shifting mutually the phase of the scrolling lap which the both sides of a revolution 
scrolling end plate were made to constitute about 90 degrees, the regurgitation timing from 
the compression actuation room which consists of both sides of a revolution scrolling end 
plate shifts, since it is breathed out alternately with ******, the regurgitation pulsation in 
regurgitation piping can be reduced by half, and vibration and the noise can be reduced. 
[0021] If a regurgitation port is established in the core of each of two fixed scrolling, 
compressed gas can be promptly discharged from both the fixed scrolling side to outside the 
plane to compression termination and coincidence, and discharge-pressure loss will be 
reduced. 

[0022] Moreover, if aluminum constitutes a scrolling member and a radiation fin is prepared 
in a fixed scrolling outside surface, the heat of compression produced by compression 
actuation can be effectively emitted to outside the plane, and the whole compressor can be 
maintained at comparatively low temperature. 

[0023] Furthermore, since it rotates in a closed space called fixed scrolling at the same time a 
smooth circular movement is attained by making it located between both fixed scrolling 
while preparing the balance weight for offsetting unbalances, such as revolution scrolling, in 
two or more crankshafts, safety high as a compressor can be obtained. 

[0024] Moreover, about the bearing for carrying out rotation support of a driving shaft or the 
auxiliary crankshaft, simplification of compressor assembly operation can be attained by 
having arranged plain bearing to one fixed scrolling. 

[0025] Furthermore, if a free passage hole is prepared in fixed scrolling and it connects with a 
liquid tank through a valve, the lubricating oil of a complement can be supplied to a 
compression actuation room by supplying a lubricating oil to this liquid tank if needed, 
consequently, since it is placed between the clearances between scrolling laps by the 
lubricating oil, compared with the compressor of an oil free type, it is markedly alike, and the 
seal engine performance improves, and the compressor engine performance also improves 
sharply. Furthermore, there will be little leakage, repressing loss will decrease and 
regurgitation gas temperature will decrease. Furthermore, since the seal engine performance 
improves, a discharge pressure can offer a high compressor. 
[0026] 

[Example] Hereafter, order is explained for the example of this invention later on. 
[0027] The 1st example is first explained according to drawing 1 - drawing 3 . Drawing 1 is a 
sectional view showing the structure of the oil free type air compressor of a doubles crawl 
form. Drawing 2 expresses the side elevation when seeing in the direction of an arrow head 
from the A- A line of drawing 1 . Drawing 3 is the top view in which having clenched only 
scrolling lap (only henceforth lap) lb of the fixed scrolling 1 to the revolution scrolling 3, and 
having shown the configuration status of a compression actuation room. 
[0028] The fixed scrolling 1 which the compressor of illustration was formed with the 
aluminium alloy and equipped with scrolling lap lb, The fixed scrolling 2 which has been 
arranged in parallel with this fixed scrolling 1 , and turned scrolling lap 2b to the fixed 
scrolling 1 side, The revolution scrolling 3 which engaged the scrolling laps 3b and 3c which 
have been arranged among the fixed scrolling 1 and 2 and were formed in the both sides of 



end plate 3 a to the fixed scrolling 1 and 2 which counters, respectively, The driving shaft 4 
which has the crank section arranged at the end plate periphery section of the revolution 
scrolling 3, The auxiliary crankshaft 5 which is similarly arranged at the end plate periphery 
section of the revolution scrolling 3, and has the crank section of the same eccentricity as a 
driving shaft, Anti-friction-bearing 10a which is fixed to the fixed scrolling 2 in a part, and 
supports a driving shaft 4 to revolve with the condition of having been fixed to shaft 
orientations, Bearing 12a which is fixed to the fixed scrolling 1 and is supporting the point of 
a driving shaft 4 to revolve pivotable, Anti-friction-bearing 10b which is fixed to the fixed 
scrolling 2 like **, and supports the auxiliary crankshaft 5 to revolve with the condition of 
having been fixed to shaft orientations, Bearing 12b which is fixed to the fixed scrolling 1 
and supports the point of the auxiliary crankshaft 5 to revolve pivotable, It is constituted by 
the part in the anti-friction bearings 11a and 1 lb which are fixed to the revolution scrolling 3 
and carry out elastic support of the crank section of a driving shaft 4 and the auxiliary 
crankshaft 5, and the suction ambient atmosphere of a driving shaft 4 including balance 
weight 17a and b by which arrangement immobilization was carried out. 
[0029] The compression actuation room 15 where the compression actuation room 14 
surrounded at one end plate 3a side of the revolution scrolling 3 by the scrolling laps lb and 
3b and fixed scrolling end plate 1 a was surrounded by both sides at the another side side by 
scrolling lap 2b, 3c, and fixed scrolling end plate 2a is formed, respectively. Moreover, the 
inhalatorium 13 is formed in the biting scrolling lapsb [ 1 ] and 3b and 2b, and periphery side 
of 3c. The chip seals Id, 2d, 3d, and 3e formed with the composite material of inorganic 
system ingredients and polytetrafluoroethylene resin, such as carbon, or polyimide resin are 
formed in each lap point of the fixed scrolling 1 and 2 and the revolution scrolling 3. A lap 
meets, two or more free passage holes 3 1 which open the up-and-down compression 
actuation rooms 14 and 15 for free passage are formed in revolution scrolling end plate 3a, 
and the free passage hole 8 which makes the passage of the compressed air is formed in the 
center section. The revolution scrolling laps 3b and 3 c are formed in the Men symmetry on 
both sides of the end plate so that the swirl may make equiphase mutually. 
[0030] On the other hand, the fixed scrolling 1 has radiation-fin lc prepared in the whole 
regurgitation port 9 mostly established in the center section and whole outside surface, and 
there is flange le in the periphery section of the fixed scrolling 1 further. On the other hand, 
the fixed scrolling 2 also has radiation-fin 2c in the outside surface, and flange 2e is arranged 
at the periphery section. And the mutual fixed scrolling 1 and 2 is combined by the bolt 1 8 
grade in these flanges le and 2e. In the case of association, both fixed scrolling 1 and the 
physical relationship between two are kept proper by positioning means 16a, such as a dowel 
pin with which the relative position of both fixed scrolling is doubled as shown in drawing 2 , 
and b, and are assembled. 

[0031] The driving shaft 4 is supported to revolve with the condition of having been fixed to 
shaft orientations, in the part by anti-friction-bearing 10a fixed to the fixed scrolling 2, and 
the point of a driving shaft 4 is engaging with bearing 12a fixed to the fixed scrolling 1 of 
another side pivotable. Furthermore, arrangement immobilization of the balance weight 17 is 
carried out into the intake ambient atmosphere at the driving shaft 4. On the other hand, in the 
driving shaft 4, the auxiliary crankshaft 5 arranged across the core of fixed scrolling in the 
location of the symmetry of the opposite side is also supported to revolve with the condition 
of having been fixed to shaft orientations by anti-friction-bearing 10b similarly fixed to the 
fixed scrolling 2, and the point of the auxiliary crankshaft 5 is engaging with bearing 12b 
fixed to the fixed scrolling 1 of another side pivotable. The pulley 6 is formed in the driving 
shaft 4, and the rotational motion force is supplied from the source of power installed in 



others. Furthermore, the driving shaft 4 and the auxiliary crankshaft 5 are connected so that 
rotational synchronicity may be maintained by the timing belt 7 which makes a synchronous 
driving means. Drive a driving shaft 4 and the auxiliary crankshaft 5 to this timing belt 7, 
they make the phase of the eccentric direction of the crank section in agreement, and rotate. 
[0032] The gaseous inhalation opening 19 is formed ranging over both fixed scrolling 
towards intersecting perpendicularly in a driving shaft 4, as shown in drawing 2 , and it is 
open for free passage to the inhalatorium 13. Moreover, the foot 30 for compressor 
installations is arranged at the opposite bottom. As described above, it is light and the fixed 
scrolling 1 and 2 and the revolution scrolling 3 consist of thermally conductive good 
ingredients so that it may be represented by the aluminium alloy etc., respectively. Especially 
in order to offer an oil-free-type compressor, it is desirable to apply the aluminium alloy 
which silicon contained. Furthermore, since the lubricity at the time of contact on the front 
face of a lap is raised, surface treatment, such as an anodic oxide film, can also be performed. 
[0033] The case where drawing 3 has the revolution scrolling 3 in the location of a S twist 
most on drawing to fixed scrolling is shown, and the center of rotation of a driving shaft 4 
and the auxiliary crankshaft 5 is located in the location of x mark, respectively. 
[0034] Next, the operation is explained about the compressor of a configuration of having 
been shown by drawing 1 thru/or drawing 3 . If the rotational motion force is transmitted to a 
pulley 6, a driving shaft 4 will rotate and the auxiliary crankshaft 5 will rotate by the timing 
belt 7 further synchronizing with a driving shaft 4. Then, the circular movement which makes 
a radius eccentricity of the eccentric section (crank section) of a driving shaft 4 or the 
auxiliary crankshaft 5 at coincidence is also brought to the revolution scrolling 3. 
Consequently, a gas is inhaled from the inhalation opening 19 and goes into an inhalatorium 
13. Then, a gas flows into the compression actuation room 14 of a revolution scrolling end 
plate 3a top, or the compression actuation room 15 of the revolution scrolling end plate 3a 
bottom further, and is compressed to a predetermined pressure, respectively. The gas 
compressed at the compression actuation room 15 flows into the regurgitation space of the 
core of the upper compression actuation room 14 through the free passage hole 8 finally 
prepared in the center section of end plate 3a, joins the gas compressed at the compression 
actuation room 14 of a revolution scrolling end plate top, and flows into outside the plane out 
of the regurgitation port 9 established in the fixed scrolling 1 . 

[0035] Although generating of the heat of compression prospers compared with the oil- 
injection-type compressor looked at by others and the well-known technique in order that 
there may almost be no lubricating oil in compression working and a compression actuation 
room, this heat is effectively removed by carrying out forced-air cooling, using as duct 
structure the surroundings of the radiation fin prepared in the fixed scrolling outside surface. 
Therefore, revolution scrolling and fixed scrolling are maintained at suitable temperature. 
Moreover, since total of the thrust force of the gas of the compression actuation interior of a 
room of the end plate upper and lower sides becomes almost equal with the free passage hole 
31, big thrust loading does not act on the apical surface of a lap. Therefore, the sliding loss by 
the lap point is maintainable to min. Furthermore, since the thrust force committed to the 
revolution scrolling 3 has balanced mostly, the positioning means of the bearing 1 1 which 
supports the revolution scrolling 3 can be simplified, and the improvement of assembly 
nature can be aimed at. Moreover, since the balance weight of a driving shaft 4 absorbs and it 
is arranged in the ambient atmosphere, absorption air is stirred by rotation of a balance 
weight, stagnation decreases, and the cooling effect becomes good. 

[0036] Next, the 2nd example is explained according to drawing 4 . Drawing 4 shows the 
sectional view of the 2nd example. This example explains a different point from the contents 



explained by drawing 3 from drawing 1 to importance. In this example, especially in order to 
attain stabilization of movement of revolution scrolling, it is in having arranged the balance 
weight 17 not only to the driving shaft 4 but to the auxiliary crankshaft 5. since one of 
balance weights has an operation of a balance weight while the balance weights 17a and 17b 
prepared in the driving shaft 4 and the balance weights 17c and 17d prepared in the auxiliary 
crankshaft 5 suit with the unbalance of revolution scrolling 3 grade by this — the revolution 
scrolling 3 — receiving — generating of the angular moment - there is nothing — low — a 
compressor [****] can be offered. Moreover, in order for it to become easy to maintain the 
dynamic balance of two shafts and revolution scrolling correctly by having made the balance 
weight quadrisection and to agitate the gas in a suction chamber 1 3 everywhere, there is also 
no stagnation of an inhalation gas and overheating of an inhalation gas decreases. 
Consequently, the discharge temperature of a compressor decreases and the heat deformation 
of the whole scrolling also becomes small. Therefore, the leakage between compression 
actuation rooms decreases and the compressor of high performance is gone out by offer. 
[0037] Next, according to drawing 5 , a technique peculiar to drawing 5 is explained to 
importance for the 3rd example. The scrolling laps 3b and 3c constituted from this example 
by the revolution scrolling end plate upper and lower sides shift the phase of whenever [ eddy 
roll angle ] about about 90 degrees mutually, and are arranged. Therefore, if based on the 
fixed scrolling 1 side, according to lap 3 c of revolution scrolling, a phase shifts about about 
90 degrees and lap 2b of the fixed scrolling 2 is also arranged. Therefore, the compression 
actuation room of the upper and lower sides of revolution scrolling end plate 3a will also shift 
90 degrees mutually. Consequently, the compressed gas keeps time difference mutual and is 
discharged from a regurgitation port outside the plane. For this reason, in order that the 
pulsating flow of regurgitation gas may decrease, the fluid sound by regurgitation gas 
becomes small. Furthermore, since the instantaneous flow rate at the time of the regurgitation 
becomes abbreviation half [ of the example shown in drawing 1 R> 1 ] as compared with the 
compressor with which the compression actuation room of revolution scrolling both sides 
was in phase with the compressor, and was constituted as shown in drawing 1 , discharge- 
pressure loss also becomes very small. Therefore, a discharge temperature can also be kept 
low, while compression power also balances the amount and decreases. Moreover, the free 
passage hole 3 1 shown by drawing 3 in the compressor of this configuration is not formed. 
Although the thrust force by the compressed gas accompanying a gas compression does not 
become equal completely by the upper and lower sides of revolution scrolling end plate 3 a 
The anti-friction bearings 11a and 1 lb which carry out rotation support of the revolution 
scrolling 3 receive the thrust force of this difference. Most things which the thrust force of 
this difference acts on lap 3 a of revolution scrolling and 3b point cannot be found, and most 
things for which wear is promoted by lap 3 a and 3b point cannot be found. 
[0038] Next, according to drawing 6 , a technique peculiar to this example is explained to 
importance for the 4th example. In this example, it has the composition of having formed the 
regurgitation ports 9 and 9a near the center section of both fixed scrolling 1 and 2, 
respectively. Since the gas compressed at each compression actuation room is discharged 
from the nearby regurgitation ports 9 and 9a, while regurgitation resistance decreases and the 
engine performance improves, the temperature of regurgitation gas falls. The free passage 
hole 8 for compressed-air regurgitation is formed [ at end plate 3a of revolution scrolling ] in 
the free passage hole 31 and center section which are an equalization hole 180 degrees at 
interval. Therefore, since the regurgitation room formed in the center section of the scrolling 
member is also connected with the free passage hole 8 while the thrust force by the 
compressed gas of the end plate upper and lower sides of revolution scrolling balances, as for 



a mutual regurgitation room, a pressure balances. However, in this example, since the 
regurgitation port is established in the fixed scrolling 1 and 2, respectively, especially even if 
compression actuation is performed independently by the upper and lower sides of end plate 
3 a of revolution scrolling, it does not become a problem. Therefore, even if the free passage 
hole 31 prepared in end plate 3a of revolution scrolling or 8 do not prepare, they can offer the 
compressor which attains the purpose of taking pressure balancing of revolution scrolling 
both sides. Moreover, although the regurgitation gas which came out from both the 
regurgitation port is led to a position by piping, although these piping can also be made to 
become independent, respectively, it can also pipe so that it may be made to join together 
near the compressor, and a use place may be supplied. [ 1 ] Since it is the same operation by 
the upper and lower sides bordering on the end plate, and the thermal condition of each 
compression actuation room becomes equal and heat deformation also becomes equal to the 
scrolling core where regurgitation gas flows in this example, clearance management of a 
compressor becomes easy. 

[0039] Next, the 5th example is explained about a technique peculiar to this example 
according to drawing 7 . It is the description for this example to have replaced with plain 
bearing anti-friction bearing formed in one fixed scrolling 1 as compared with the example 
shown in drawing 1 , and to have carried out. Anti-friction-bearing 10a prepared in the fixed 
scrolling 2 is fixed, and the driving shaft 4 is supporting the revolution scrolling 3 through 
rolling bearing 11a. And a driving shaft 4 and the fixed scrolling 1 are being engaged 
pivotable by plain-bearing 20a. On the other hand, it is fixed to the fixed scrolling 2 by anti- 
friction-bearing 10b, and the auxiliary crankshaft 5 is supporting the revolution scrolling 3 
through rolling bearing 1 lb by it. And it is engaged pivotable by plain-bearing 20b in the 
fixed scrolling 1 . Thus, the assembly nature of a compressor can be kept good by having 
constituted. That is, a driving shaft 4 and the auxiliary crankshaft 5 are fixed to the fixed 
scrolling 2, and the revolution scrolling 3 is assembled to the degree. Although the eccentric 
direction of a crankshaft 4 and the auxiliary crankshaft 5 will next be doubled and the fixed 
scrolling 1 will be combined, since bearing 20a and 20b consist of plain bearings at this time, 
unlike anti-friction bearing as shown in other examples, it can assemble comparatively 
smoothly. Furthermore, it also has the description that the maintenance accompanied by a 
decomposition assembly done when operation of a compressor carries out fixed time amount 
progress can be performed easily. 

[0040] By the way, since it is one purpose that this example compresses a compressor in the 
state of non-lubrication, as for these plain bearings 20a and 20b, constituting from non- 
lubrication sliding material is most desirable. Therefore, it is desirable for the non-lubrication 
sliding ingredient and resin of a principal component to apply [ a metal ] the non-lubrication 
sliding ingredient of a principal component to the ingredient of this bearing 20a and 20b. 
Thus, if a driving shaft 4 rotates with the constituted compressor, the revolution scrolling 3 
will circle to the fixed scrolling 1 and 2, and a gas will flow in an inhalatorium 13 from the 
inhalation opening 19 perpendicularly arranged to the space of drawing 7 . At this time, since 
the inside of an inhalatorium 13 becomes lower than atmospheric pressure, in order to 
prevent that the atmospheric air which contained dust from the clearance between plain 
bearings 20 invades, covering 21 has been formed. Thereby, an enter lump of a foreign matter 
can be beforehand prevented to plain bearing 20, and **** of the bearing surface by the 
foreign matter etc. can be prevented during compressor operation. Furthermore, since this 
covering 21 is maintaining sealing performance, an inhalation gas will flow from inhalation 
opening of normal, and can obtain the predetermined engine performance also as a 
compressor. 



[0041] The 6th example of this invention is explained with reference to drawing 8 and 
drawing 9 . Drawing 8 is the top view having shown the outline of tabling with the lap of the 
revolution scrolling 3 and the fixed scrolling 1 , and drawing 8 expresses a technique peculiar 
to this example. That is, this example is what formed one driving shaft 4 and two auxiliary 
crankshafts 5a and 5b, and is arranged in the location where 3f of parts with which a driving 
shaft 4 engages, and two parts with which the auxiliary crankshafts 5a and 5b engage shifted 
to the periphery section of the revolution scrolling 3 120 degrees mutually like 3g and 3h as 
shown in drawing 8 . The parts with which it is bearing 1 1 a whose part with which a driving 
shaft 4 engages by drawing 8 is 3f, and an auxiliary crankshaft engages are the bearings lib 
and 11c which are 3g and 3h. Although such bearing is using seal form anti-friction bearing, 
like the above mentioned example, plain bearing constituted by non-lubrication sliding 
material can be applied, and a compression actuation room can be provided with the 
unnecessary compressor of a lubricating oil like the compressor explained so far. 
[0042] On the other hand, drawing 9 is the sectional view showing the whole doubles crawl 
form compressor structure shown in drawing 8 . At this example, there is no need of forming 
a synchronous drive between a driving shaft 4 and the auxiliary crankshaft 5. Since it acts so 
that the lock position of rotation may be canceled mutually while a driving shaft 4 rotates one 
time by having arranged the auxiliary crankshafts 5a and 5b in the mutually distant location, 
respectively and each auxiliary crankshaft 5 prevents rotation of the revolution scrolling 3, 
the revolution scrolling 3 can attain a smooth circular movement with rotation of a driving 
shaft 4. moreover, the balance weight 17 — a driving shaft 4 and the auxiliary crankshaft 5 - 
since it can be alike, respectively, it can divide and it can prepare, rotational stability can be 
kept higher. Furthermore, since the timing belt as shown in other examples is not arranged, a 
timing belt goes out, there is no fear of a circular movement becoming impossible, and the 
dependability as a compressor can be improved. Moreover, the field of not biting a foreign 
matter has the description which does not arrange a timing belt in a timing belt, and it can 
obtain safety sufficient as a compressor. Furthermore, in drawing 9 , although only one shows 
only the fixed scrolling 1 side, since the regurgitation port 9 does not arrange the timing belt 
as shown in the fixed scrolling 2 side in other examples, it can establish a regurgitation port 
also in the fixed scrolling 2 easily, and can offer the small compressor of discharge-pressure 
loss easily. 

[0043] Furthermore, the 7th example is explained with reference to drawing 10 . Drawing 10 
shows the structure of pouring a liquid into the compression actuation room from a fixed 
scrolling side for a doubles crawl compressor, in a whole sectional view. A different point 
from the example explained until now is explained to importance below. The point that the 
example explained until now differs from this example Puncturing 22a which opens the 
compression actuation room 14 and the exterior for free passage is formed in end plate la of 
the fixed scrolling 1 . The liquid tank 26 is installed in the compressor exterior, and said 
puncturing 22a is connected with this liquid tank 26 by piping 23 through pumping plant 25 
and a valve gear 27, Puncturing 22b which opens the compression actuation room 15 and the 
exterior for free passage is formed in end plate 2a of the fixed scrolling 2, and the piping 23 
to connect and puncturing 22b are that piping 24 connects through a valve gear 28 valve gear 
27 with said pumping plant 25. It may replace with and extract to the valve gear prepared in 
each piping 23 and 24, and an element may be prepared. 

[0044] Thus, if pumping plant 25 is operated when the compressor is operated by constituting, 
the liquid which is contained in the liquid tank 26 will pass along each piping 23 and 24, and 
will be supplied to the compression actuation rooms 14 and 15 formed in the both sides of the 
revolution scrolling 3 at coincidence. In the liquid tank 26, a lubricating oil or water can be 



put in beforehand. Therefore, when the lubricating oil is contained in the liquid tank 26, a 
lubricating oil is supplied to the compression actuation interior of a room, and when water is 
contained in the liquid tank 26, water will be supplied to the compression actuation interior of 
a room. The amount of supply of liquid is appropriately controlled by the opening of the 
capacity of pumping plant 25, a valve gear, or the diaphragm elements 27 and 28, and it 
based on the pressure of the compression actuation interior of a room. The desirable amount 
of supply can be decided to be the seal nature of a compression actuation room, the cooling 
engine performance of the heat of compression, the lubricity at the time of scrolling lap 
contact, and a pan from a limit of the oil concentration in regurgitation air etc. 
[0045] Since the seal nature in a lap apical surface or a lap side face improves to the supplied 
lubricating oil, while being able to raise the compressor engine performance according to this 
example, a discharge pressure can be heightened and the compressor of a high-pressure form 
can be offered more. Conversely, since the temperature of compressed gas can be kept low if 
there is no need of heightening a discharge pressure, the compressor of high performance can 
be offered. Furthermore, since the sliding property in the apical surface and lateral portion of 
a lap improves to a lubricating oil, friction loss decreases sharply. And a scrolling lap carries 
out anomalous attrition, or a possibility of causing printing disappears. Moreover, since valve 
gears 27 and 28 can maintain the amount of lubricating oils in regurgitation gas at very few 
conditions, oil can acquire very little high-pressure air only by being able to use as a source 
of pneumatic pressure as it is, otherwise installing an easy oil separator. It is not necessary to 
give the scattering preventive measure of the lubricating oil of anti-friction bearing beyond 
the need, and since it does not have bad effect to the compressed air even if the lubricating oil 
of anti-friction bearing applied to bearing disperses, in this example, it is cheap and a 
compressor with high engine performance and dependability can be offered. 
[0046] When collecting water in the liquid tank 26, water will be poured in during 
compressor operation in the compression actuation interior of a room. The poured-in water 
can remove the heat generated with compression, and can maintain the whole compressor at 
comparatively low temperature. Therefore, since ****** can do heat deformation, such as a 
scrolling member, small, between the lap gaps of revolution scrolling and fixed scrolling can 
be maintained at a suitable condition, and the compressor engine performance can be made 
into a high level. Moreover, since water is poured into a compression actuation room, it does 
not flow backwards in an absorption gas ambient atmosphere. Therefore, there is no need of 
fearing generating which rusts to the bearing 10a, 11a, and 12a which carries out rotation 
support of the driving shaft 4 arranged in an absorption gas ambient atmosphere or this, 
besides the bearing 10b, 1 lb, and 12b which carries out rotation support of the auxiliary 
crankshaft 5. Therefore, according to this example, the doubles crawl form compressor which 
has the high engine performance and dependability can be offered by pouring a liquid into a 
compression actuation room. 

[0047] As mentioned above, although various examples have been explained according to an 
individual, when actually manufacturing a compressor, the technique shown in each example 
is also employable as two or more coincidence. And as for the effectiveness in the example, 
the effectiveness of the example according to individual was compounded mostly in many 
cases. Therefore, there is the description that the direction of the property as a compressor of 
the compressor which adopted as coincidence the technique shown in two or more desirable 
examples improves. 

[0048] In addition, although the example of this invention has described the air compressor to 
the example, it can also apply, other applications, for example, vacuum pump, and can use 
also for compressing various gases other than air. 



[0049] 

[Effect of the Invention] Since the driving shaft and auxiliary crankshaft which support 
revolution scrolling and are revolved are arranged at the periphery section of revolution 
scrolling according to this invention according to claim 1 Since it can perform being able to 
form a compression actuation room even in the core of revolution scrolling, performing 
compression actuation effectively to the core of a scrolling lap, and keeping flow loss of 
regurgitation gas small etc. Since a discharge temperature can be kept low, it is reliable, and 
the compressor which has a large output by the small light weight can be offered considering 
an efficient dimension configuration. 

[0050] Since two or more crankshafts which drive revolution scrolling are arranged and 
carried out into the low absorption ambient atmosphere of temperature according to this 
invention according to claim 2, the dependability of bearing can be raised. 
[0051] According to this invention according to claim 4, in addition to the effectiveness by 
invention indicated by claim 1 thru/or 3, the thrust force of joining revolution scrolling can be 
made small. 

[0052] According to this invention according to claim 5, in addition to the effectiveness by 
invention indicated by claim 1 thru/or 3, there is effectiveness which regurgitation pulsation 
makes small and considers as low vibration. 

[0053] According to this invention according to claim 8, in addition to the effectiveness by 
invention indicated by claim 1 thru/or 7, it is effective in reducing loss of a discharge 
pressure. 

[0054] The whole can be lightweight-ized while keeping [ according to this invention 
according to claim 9 ] the temperature of the whole compressor low in addition to the 
effectiveness by invention indicated by claim 1 thru/or 8. 

[0055] Since a balance weight rotates [ according to this invention according to claim 10 ] in 
a closed space in addition to the effectiveness by invention indicated by claim 1 thru/or 9, 
while safety increases, there is also no stagnation of an inhalation gas, overheating of an 
inhalation gas decreases, a discharge temperature decreases, and the heat deformation of the 
whole scrolling also becomes small. 

[0056] According to this invention according to claim 11, in addition to the effectiveness by 
invention indicated by claim 1 thru/or 10, it is effective in the assembly nature of a doubles 
crawl form compressor being improved. 

[0057] According to this invention according to claim 13, there is effectiveness which makes 
a discharge pressure high by lubricating a compression actuation room with few lubricating 
oils etc. in addition to the effectiveness by invention indicated by claim 1 thru/or 12, or 
makes regurgitation gas temperature low. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 It is the sectional view of the doubles crawl compressor in which the 1st 
example of this invention is shown. 

[Drawing 21 It is the A-A line view side elevation of the example shown in drawing 1 . 
[Drawing 31 It is the top view showing signs that the lap section of fixed scrolling was 
engaged to revolution scrolling in the example shown in drawing 1 . 
[Drawing 41 It is the sectional view of the doubles crawl compressor in which the 2nd 
example of this invention is shown. 

[Drawing 51 It is the sectional view of the doubles crawl compressor in which the 3rd 
example of this invention is shown. 

[Drawing 61 It is the sectional view of the doubles crawl compressor in which the 4th 
example of this invention is shown. 

[Drawing 71 It is the sectional view of the doubles crawl compressor in which the 5th 
example of this invention is shown. 

[Drawing 81 It is the top view showing signs that the lap section of fixed scrolling was 
engaged to revolution scrolling of the 6th example of this invention. 

[Drawing 91 It is the sectional view of the doubles crawl compressor of the example shown in 
drawing 7 . 

[Drawing 101 It is the sectional view of the doubles crawl compressor in which the 7th 
example of this invention is shown. 
[Description of Notations] 

1 Fixed Scrolling la End Plate 
lb Scrolling lap lc Radiation fin 
Id Chip seal le Flange 

2 Fixed Scrolling 2a End Plate 
2b Scrolling lap 2c Radiation fin 
2d Chip seal 2e Flange 

3 Revolution Scrolling 3a End Plate 
3b, 3c Scrolling lap 3d, 3e Chip seal 

4 Driving Shaft 

5 Auxiliary Crankshaft 6 Pulley 

7 Timing Belt 8 Free Passage Hole 

9 Regurgitation Port 10, 1 1, 12 Bearing 

13 Inhalatorium 14 15 Compression Actuation Room 

16 Positioning Means 1 7 Balance Weight 

18 Bolt 19 Inhalation Opening 

20 Plain Bearing 21 Covering 

22 Puncturing 23 24 Piping 

25 Pumping Plant 26 Liquid Tank 

27 28 Valve gear (diaphragm element) 30 Installation errand section 
3 1 Free Passage Hole 



[Translation done.] 
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fc&«-rsct#rtrs„ 

[0026] 

So 

[0 0 2 7 ] S^TSE 1 ©USSW^rS 1 ~ia 3 CCfi£ -o Tl£ 
^fflB3t»©fllit*3tr»r®0-C&S. 0 2B. 01© 

a - A*w»6*Eiwi*jK:s;te4 ^©ffliJMH^a-r &©-c 

H3B. 8!|5|X:J'P-Jb3(C@5£X4»P-;t'l© 
30 X>B-*9» ^ (ttT. *K9» ^4^1*9) lb© 

[o o 2 8 ] 0^©3>^"Uf -y-Bv 5 
r^3nx47p-;U7 9^i b*«*ytH3e^f a- 

;H £. ^E@S^47P-^H(CWfcEB3tlX47P- 
^"2 b€:@SX47P-;HfflijCC(SjWfcBSX47P 
-;U2 4. @^X47P-JH b 2©ratCffiB3n^ffi3 
a©MWJ(C0^SnfcX47P-Jl/^v^3 b, 3c« 

n-en>tt[Sj-r-5)B^x47p-jb 1 . 2K.m^t>atcm 

40 @*47p-;b3 <t. ^iax47P-;i'3©^^iaSI5«:SB 
g3ti/c477>47gp*WrSigS6f*4 i. PIDOKHX 
47 p 3 ©^^JSSBtcIM 3 niBlHi iPIC <f'C* 
©477>^gP*Wr-5fflW4'7>47|ft54. -SP^B 
fx4'n-JV2 (cB^3tilgSti#4 *l4^r[S]K:B^3 n 
Mmvm^cr 0 WS l 0 a i , B^x 47 p - ;u 

SWS12a4, 4>|s]«(cB«X47P-JU2(cBS3n 
fflW 47 7 > 4? W 5 %W^[SjtcBS 3 hfcttJBTlEtr ^> 
KASfJttSlObi. B^^47P-;HKB5£3n*il» 
50 47^>^fJ|5©^g|5*liltepJ#6icW3tTSIi!lSl 2 b 
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£. te[iix^n-;U3(c@^3niE8i)fili4ili!»^7> 
*;M5©^>^£W14£J#^&ii£ai9?l!jSl laS 
CM lbi, |glft*S4(D©l^ji^#H«cfOg^«:6Hg 
i^3Wc^7>^'5n'H7a, bi, *^A/C*g 

[0 029] S£[5I^^P-;U3©^3 a©— *©flnjfC 
Xi'O-JH-^'lb, 3bRD ! lI^i'Ci-;l'iil 
at?H*ft;tefflffif3tt£l 4#, flWCDflBKIHIItC. X 

-emizfticEMYm'Mi 5#. ^-n-enff^sti-ct^ io 

•5. £/c, i^Wi'O-^^^'lb, 3b, S 
C>'2 b , 3 c (DftmWmZW.A'S. 1 3 jW&fcSti-Ct* 
■S, i^i»DHHM2, ^-L<-C^I5lX^P-;b3 

M?ti/cf ^7 % >-JHd, 2d. 3d, 3e#t9W 
5ntl>l>„ tiBMXfn->vmM3 a(0*±T©ffiBifP 

UiHii5 *iia-r ^«^cDaa?L3 i #7 ? :/© 

?L8*5g:We)n-Cl^o WM^W-fr'? y^3 b. 3 20 
[0030]-*, g^i'D-;Hii, ^©«l*4>i*i 

7>S?SB2 e^ffiSSnr^-So fit, 5(,>©@5£x 
i2^c©7-7>^g|51 e, 2 etCtet^Tsi* 
;bh 1 8fic<t-,t^Snt^5. ^©^. S2iC 30 
^ U <£ *> fc * P -^©tl^tfiES^^If £ > 
? ? e>^©fig&#>*& 1 6 a . b {C«fe o-C, 

p-;U l , 2fB5©fig|W{*#®IEKfS/c*iTffl.& 

[0 0 3 1 ] IMMI4tt— »J#4HS**a-.n'2K:B 

^sn/dgswottsi o a(cj:o-rw*rsj(c@^^n/c 
ttttr UK 3 n-r*> o , bum 4 ©states w:ffc£©HJ£ 

X^D-;HK|^?nfc«l§l 2 a tCHIsnltltC^ 
3nTt,>^. 3 IE«j#4{CW^'5>X^x-f h 1 

T^^jxsH^tf^iBSH^^nri^o fa*, ram 40 

^P-;U2tc@^sn/c^0liiSl o b^cJ;->-cf|l|* 
falc@s^*l:fcTOt?!M^^ftT^ fflSj^^>i'$A 
5©$"c^(iffe*©@^x^p-;i/ 1 {c@^$ti/clAS 

1 2 bicmfenjfiiic^snri,^. jsmwuiu*?- 
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ig»$lH£ffiJ!&*7>*$lil5 £{J, C©3U5>^Jl/ 

h 7 ccref&snr. * ^>^SB©<S'fc*rfij©fifB£— Sfc 

[0 03 2 ] «f*©®AP 19(ffl2 tCTK-T J: 5 (ClBK) 
$44 ilii£3£-r'S*i^'ri5S@Sx^p--;Hci?lo-cS:W 
6ft. fAll 3{Ciiill,Tt,>£„ $?c-e©S#t©T{M 
Ktt!B§f£&ttWffl©£^3 0#iEg3ftTl>£o mile 
L-fci^ic, @J£X*P-;H. 2&0'J&£Ie]X*p-->1/ 

3 «-en-e<i7 ;u 5 - «? A£&4?ccft&s ft & ct 9 «c« 
<r. i^e«tt©M^wf4r^$nTt>-2.„ mmm*. 

v » ^ffi©^MB#©?H?tt4?r[Sl±3 fiifii®? 
^fc«iW©*ia«Hl*JW C <!: fe-C# -2.., 
[0033] 03B, BS*£P-^«:>ftL<-CJ&£|5lX£' 
p-;l/3*5. 0±S4>*f<tO©f4gtc*^,ll^?:7nL/. 

mbM4 <5;i«tti'7>5'iA5©[H]iE't>^w^n^nxEn 
[0034] &cc. a 1 nmm 3 rm£ftjttitfi£©jE#§ 

e^3ti-2.t|gKil44^|5]lteL', S6(cffl«Ji'^>^IA 
5«£-f 5 >^;Uh 7(c£oTl|gtfr$lH£l^ffiUT[5| 
S-T^o "TSi, )^|5ix^p-;i'3Kfe|S]B^(i:|g«)l44 

-? 3 ffli»i'^>^#5©f&^a5 ©fg^a^ 
^Si-rsj^isiaKj^fefc^^n^., ^-©$g*, mm* 

©API 9^e.KA3n»ASl 3CCA&. -?•©*&. » 
f*«3 e»CCj^HXi7P-;l/^3 a©±f»J©]I^lftS 
1 4 fogffii. 3 a ©TffliJ©)iiSlflPl!»S 1 5 

IE 1 5"CE^3n/c»,f*««^WCC^«3 a©**§[5{C 

i&w e>n/caM?L8 *iioT±fB"j©)ifci{'rtt>^ 1 4©* 

^©utmgglHKflEAO. Jg[5|X^P-;U^^±jIiJ©lI 

Mitmm 1 4 -cfflffi s titc^t^m, o . f p - 

[0 035] ffiBttfW. SMfTFttSKWiHWift^tai 
«Wlffi^T-5C<bK:«fc-»-cai*W«:|«*3ti*. S£-^ 

r. s£[i]xi'p-^-? 3 @sxi'p->'i'«a^feSScc^ 

fcn-5o ^fc »jl?L3 HCj;(3^±T©II^Ki^ 
rt©^X©X^Xh*©^«I*n5«^L/<^6©-C. 7 

^■C*^. SetCl*, J5£HJX:5'P-.»U3K:@K;*5X b 

nti>m^ i i ©fag^#K5rfs^t-c^«Az:tt©% 
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[oo3 6] &tc. m2<Dmmmzm4< l cU',xm.w? 

4 © & e> -r fflw * 5 > * # 5 ic i> geg u c t tc & 
cfttcfco. KBMMfcRWjibr.^^x.f f- i 

7a, 1 7 b£ffiW^7>?«|5K|£W/c^>X^J. 
-Yhl7c, 1 7 d*S]KI5]X^P-^3^©^3^Mi 

0>f^i-/h©ffifflmS/c*, KH]X^P-;U3 
K*t U-CIhIK*-^ > h ©lfc£#ftt< tet8«j&EEH«* 

fMcb/cCitcfcO. -^©Wi£IS§[5]X5>p--JI'©«iW 
;^>X£IE»K£5©7!>*gBK&9. ifZ>mhM 1 3 
l*3©Mtt£< £ft «A»ft«)jR*fe*S 
< ® AM&©iMft#4>& < c©«£*, EiSS«£©tt 

©)E«i#*ffiffiT*n€>„ 

[0 03 7] ^fc. »3©ie*W*H5«:ffi->"CH5(c 
#W©^?:»^{C^-rS„ *39M8'r«fiaa;si*l3 
-;u^K±T«:^3n-&^i'P-Ji'5 b. 3 c 
BSt»K«WMIK©tfcra**l9 0S«i'-T6 LTlSgS 

n-co-s., se^t, p-;miij£»tsuc-r5<b 

@^Xi>P-JU2©5 7 7'2 b ^ig[llx^P-;l/©^ ? 

7*3 c cc^tott T{4fB#w osg-rnriBssnro 
e^-c. mMz?v->i<mfc3 a©±T©E*flfp»j 

PtH3tt£„ C©/c#rtl±i#X©M«&^#ffiMf£fc& 

ni&ztitcEffimttmrzt, *tmm>wmmm 

l {c^L/cSUK0!I©i^^{c^-S©rttHiliafe#S«c 

<ftSil3IB#«:ittWfflSt>(a<«^)Ct*ir**. $ 
fc, C©«)«©B^l^r«03-C^L//c)ia?L3 i ttiS: 
ttr&<. #*Ettccfl£SE*ii#xK:j:£x9* Viiu 
|g|5]X^P-;l/^3 a<D±K^(c^K&?.Ci 
tt£U>#s. C©M^©X^X h^«*SlHlX^P-;l/3^ 
EBEWrafitf'DliSl 1 a. 1 1 btSW4<t^C 
^-p-rfcO. c©H^-©x^x h^jg|5]x^p-;u© 
7-^3a, 3 bftss^tcflyBf 5c£«&3t£/v£*8 

<, 7-;7'3a, 3 b ftM&xmfflViSmZ tl2> C £ i> 
[0038]^ ^4©HJtCT ; S:H6«:fi£-5rC©ll 

jE^fo-^i. 2©cb*gi5^ia«:^n^np±aiJj<- h 
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9. 9a*t&wfc#ESK&-5"cUs. -en-en©fflBi^ 

Ift^rEffiSti/c^XtiS^FOCtta^- f-9, 9a#> 

e»epa3ns©t?iitaetn*^ii>t. tttt^iaji-rst 
fticittai**x©as*iffiT-r-s. mmxira-juDrnw. 

3 a KB 1 8 0^PStCi^JI7L-C*^ilji?L3 1 

gp(c«E^^MttWffl©aa?L8^w6nr^.5„ 
t&s s n -s ttum t aii?L 8 cc -7. tMtint t> s 

io «^ St»©ttaiS«0E^* s ''^>x-r^>J:^(c^->Tli 

2 (c^-n-enttm*- htftawetrt 6, ^lax 

^ P ~->UDWm 3 a ©_hT-e|*fi LTESiSllfl^Tfcn 
T&#tefflSK&£C£«&l>o J&£|5|X?P- 
Jl/©^tg 3 a CCKW £iSji?L 3 1 -?> 8 (JtW ft < £ . 
mm*i> P -^^©E^^ £ £ £ C> 5 SffJ* 

ffl/cttm^xwie^tci; -c^©{ag^^*>n€.*5. 

20 ®<D&<x^Zi£i*itoxmmmcmte-?z£'>tc 
iB^-racife-c^So *ii)5st«i-cwttw**x©^n^ 
x^p-;i/*^sp*-c, mM^m.^<o±rfxm c&m 
tc&^tt,^©^ *ft*ft©E»flw©afcWtt»** 

« U < J& •) 8M» 0 < ft S fc*JIffi«©llKgffi 

[0 03 9] ^(C. m5©SU^C?!l?:0 7CC^'>TC©ll 
JSWH#W©S^«:oi»-c|ftWrs. *^JSW*. a He 

30 |g«jf44S*. @Sx^P-;U2fcS:W/ciE^ 

•3#5fl 0 atC^^tlS^n, la4 
/M'-Cjiei5IXi'P-;U3*^fL-Ct,»S„ tbX, mtb 
M4 trnfeXW-fr 1 i«»0l*S2 0 atCto-CIil 

OfibSl 0 b(cJ:^-cBSX^P-;b2lc@S3n. K 
1 b*/M/-C]5il51X^P--'l'3?r5:^FL-r 
l>£o fit, @^X^P-;H 4»» 0WS2 0 bit 
J:oT®RnI1l&K:«^l,T0>&. C©J: 9 tcffij&LtcC 
4K«tOE»«©«Lfl[tt%ll»«cffoci3&»-r**. r 
40 ^ct>%BlSxi7P-;U2(c|gKil44-^fflltJtii'^>^$45 
£H/£L ^-©^ic^tax^P-Jl'S^ffi^SL'CSo ;x 
tPCC ^ 7 > ^ H 4 £ tiffo * 9 > 2 # 5 ©<1<I>#|S] 5:^ *> 

©B$. |fiS2 0 a-^2 0 b*W0IA^-C^3n-C(,^ 
/c«6. ffe©l©S^Ir^L/fc c fc^^fe3!)Si9$liiS£«^ , 3 

ffit^©a^-^B$raig®bfc<!:^(c^)te3ns. ^ 

50 [0040] iC-St, *»5fi^«E^^MH^SI 
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§20a, 20b immmm«)tt-cmj&-? z> ©**s *> a 

COHS20a, 2 0b©W4«:tti 
«*5^#©&$3ra^«^^lfil!i#^#©»t?«*t*I 
«rt#&*®ffl^-5C£#M*lA>. C©<fcMC$ftlj£Lfc 
EEIffi«lt?ii8b«i436iI5II£-rSi. £B**P-,fl/3*JH 
>? P - ;H 2 (c*t L f ffigtiMtt b 7 © 

HSffiKStLtSffi^lSlfciBiBStifcRAPl 9rt»6«A 
SI 3rttc^A-T€.o C©B$, 8KAS 1 3 l*3«:ASUi<fc 
9<g< &£©■?. WOMS2 0®ISm«>6ffK«d^ 10 

*. Ctt«cj:»). »0«S2 0K:»»©A')i&***«S 

H©i«D3£*&F±r#-5. $e>ic> co»a-2 1BS 
iJ14*«ot:i>*©'r(RAa*BiEJB©«AP*»6*A 
■TSC&ec&i). JEtt«£l/TfeBfj£©ttt&*»SC£ 

[0 04 1 ] **W©Sr6©HJfc«*ia8 £09*#M 

;U 1 ©^ :/£©ii#£*>tf©W8£^l'/c¥®0T& 20 

>*W5a. 5b5;SWfcfeOt, 0 8 (C^Lfccfc *> IC 

mmx9u--ii>3<D9tm8Mc\*. kmmi 4 

#3 f <btiM&*-5>*fill5 a, 5 b*fi&t&-t £8B#**3 
g£3h©J:5fc:2 *jjf. S^K 1 2 O&rnfcftgK: 
EK3tvCl>&. 0 8 -CfBKbfi 4 3 f 

©#ssp 1 1 a r. *u» * ? > **w»«£-r 3 

g. 3h©#S^51 1 b. 1 1 ct*S. C*aP)©fA^ 

©ap < mmmmwMic «t o -c«(&3 o ws^sffl 

[0042]-^, 09tt08K^Uc^;l'^i'O- 

«. |gltiltt4i1ffift!ji'^>fW5©racc|5jW)igS!)tiiS ; S: 
»W &&KKftKl>. StHCgtnfc{&g&c|f «j if =7 > ff* 
5 a. 5 b^^-n-eniegLfcCilcJrO. |g«l«l4# 

-;b3©@|g*Pfi±-r-S)iifefc > StHC|iiKaisti©5E 40 

*fiig*»?mr-5J:^tcf^ffl-r-5©r. ggB&«i4©[§n£ 

£«CCM5]X * P-^ 3 »R»ttt^aBI!i*itR8"r * c 
i*5"C#-So £/c /^7>X^i-Y h 1 7ttlBIM*4*» 

fflw 5 > i'l* 5 -en-entc^u utisw s c £ $ 

■2>/c&. @&©£5£14£<£9«<G;-?c£*STi*£. 3 

iegi/"c&c>©t?, 5>^;i-h^ti-cii(giHiai(> 
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c£#srft£,, 3 6tc. S9-c{*itttH#- h 9tt@^x 
^p-;l/ 1 ©$]©<&— oUT^LTli&t.^il^Xi'a 
- ju 2 ©ffliJ(cffe©H^0llT^ b fc J: 9 * -Y 5 > 
h£gEgt,T&(,>©t\ iti£*?a-.rt/2tc63£ta± 
Ui!i<-h^W5Ci#tt, ttffiJ£»©/hS^ffiffi« 
^atcs^-r & C £ #ST£ £ . 

[0 04 3] 3 6K*7©35»W*H1 0*#JHt/tlii 

HMimmimm* * p--H#ja>6?&#£&A-r stst® 
^i*»rM0© i ^iC7ni/fc4>©-c*^>„ en*-cK:iB9§ 
ofc ussed £ n& JWTKKwr £ . c ti s 

a-jnoi«i a (cffimfptts 1 4 tft&zmm? z> 

mi2 2 a*«3n. ffiB&|gi«:?£*>*2 6*l& 
gU C©I$ >*2 6 £BtrlBra?L2 2 atfsTC/^S 
2 5 Rtf#&S 2 7 ^r^btie^ 2 3 (C J: "CgcMS ^ 
•Cl^Cti. @SX^P-Jl/2©^«2 atCEEHftfHb 
SI 5£^gB^il3i-r^M?L2 2 b^RRSn, HUSB^ 
>7'S|g2 5 i^SI2 7^12^2 3 £IH§?L2 2 b 

#Jeg2 8 ?r/rL'TSBW2 4 {Cj; iXWSk'Z tlXK* 
-5>C£-C$>-S 0 ^■tl^n©IB i g2 3. 2 4(CtW6tvfc 

[0 04 4] c©J; J 5ic^-rsc£{Ccfco-r. JEEM« 

^afgsnrt^-sB^, ^>7^g2 5^ais-r-5£> ?g 

%^>i>2 6©4 J (cA-5-Ct,i-S>^^-tl^ c n©lB < »2 3. 

^mxi'n-;U3©MffliJtcffM$n.2>IE 
if^iil 4£ 1 5{C|HlB#iC«it&3n2). ?K^>^2 6 

T*-5„ S£-o-r. fg^>^2 6rt(C^tt* 5 A-3"Cl^ 

2 6 F«gtC7K3& 5 Ao-r t^W^ctiffiffifPttSR^*^ 

^ShSCiKW. fK©«jt&S«>J<>^g2 5©|g 

^£^g^b<«i^ i 9S^2 7, 2 8©ias, -entc 
^^^p-^^y7-g84B#©i@?»i4. -eu-csetcitt 

■So 

[0045] ^^fe^dic^nti^ gfe&SftfciSftitirtcJ; 
,t7? 7 , fflij®-c©^-^tt* 3 i6i±-r-s 

EiSI^©SS ; &<g<^c£*ir#-i>©-C. ifttttl© 
5fe^ffi^WJ®gp-C©fi«j#t4*i|S]±T ^ fcSf)S^«^*s 

Aintcisjis-rs. -e-i/T. x^p-ju^^^ss^ 
tfx tp<Dffimmmsz#gim. 27. 2 8 «c j; o ^stc^ft 
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xmmTzctfr-cszu. 3fcttwft«iiMifctt*Hi 
cist's, zcommffl-cix. ®&i,c&mutc&.tfK) 

n^immzmmrz c wot s. 

[0 046] mt>>?2 6F*9«C**jg«)r*$<»^C 
tt. aBBMKHS*«:**JEtiW , P«iSrt«:jiASn*C4 io 

a*r*-5©"C. filigx^n-Ji/iHSxi'P— ;i/£©5 

ttJfct*. t-st. ®<,>i^#X#HM#teKK3ft;fc|g 
■W*4-*»Cti*BR«W**l«10a. 11a, 12 

a-encc. iSB&^^>^«i5^iHiK^^F-r^>$4^ 1 o 20 

b. lib. 1 2 b(C#OT»tf©2fe£*2Sift&!&g« 

* p ->w&E»«**«-r * c £ **r # * . 

[0 047 ] &±. SflBaiHW*ffl»iICC|»WUr #A: 

^KjE»«4KfM-&5*.-e«. *ft-?ft©3fefc 

7Wt^3ft/cfc©£ft£t§-£#^>. fifoT. M£U< 

s. 

[0048] ft:**, ^mm<Dmmmxit^m.Kmm^m 

[0 049] 

[«■»©»*] if*^ l icm®<D*&VHc J:fttf . fiili 
x v p - ;i> 4^ V fr~?ffim 3 SllttliliSiO'ffllft t> 5 
>?##j|£[I];^a~;i>©^jg^«:geg3ft&©-e. 40 

i»a-;i/7 ? 7-<D*^gPi T«$(KcE*li»)flp3:*T Ofcttti 
[0 05 0] M*^2 (cfB*g©^BJCCj;n«, tmz 

? p-ju£ig«rr &m®.ffi(D? 3 > ^w^ss©^© 
^iS&Sci^i.. so 
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[0 05 1 ] n*m4K.im<D*§lWic£tut. 

l^MSKzistssn/c^K^s^tcJn^.. ksx^ 
[0052] it*]«5 ccie«g©*^tcj:n«. 

17iS3(c§eiS3*ifc^(Ccfc-5^imccft]^.. R±WMS) 

[0053] m*m8taim<D*ftw<<c<i:tiii> m&m 

[0 054] IB*3B9 «cEI8©*»9I«:J:til*. if*^ 

inms teams titcww^zMMkicuaz.. R.m®± 

[0 05 5 ] n^Q9 1 OtcfBlS©**BJ0Cj:n«. 

-Siifcfc:, ®L*JU*©®#&&< > SfcAMf*©®^* 5 

[0 0 5 6 ] ft^ 1 1 KBtt©:*:|MHK: «fcfttf . ft* 
JSlftMl 0{cieiS$n/c^Bj{cJ:^^*(cm> 
;1<X ^ P - ;W£ESBt&©ffi3:T 3 ft £ £ C » 9 

[0 0 5 7 ] S1t$£ 1 3&CiB*B©;*36Wc<J:ft{i> it* 

^ i nm i 2 ictatgsft/c^cc xzwrncMz.. Eli 

i«< u *>l<«. frames*© <-r ******* 
•s. 

[0H©fB3iftf&i|in 

[0i] #f6Hj§©sn i ©njgtai^^-r^^i/x^P-^ 

ffiS§18©»rB0-C&£. 

[0 2 ] 0 1 tC^TKBHHWCA - AJR^aWUHHT* 

-So 

[03] 0 Hc^-rn^-c^isixi'P-^tca^i' 

P-JKD^ 7-gP5rl«^*ft1±fc«T^-r¥B0-C* 
-5.. 

[04] ^BJ©^2©HfiS{aj ; S:^'r^^l'^i'P-^ 
H»tS©Biffi0-c*S o 
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